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RECEIVED 

AMF.NDMENTS CENTRAL FAX CENTBR 

Tn the Claims 

1. (canceled) MA & 1 0 2008 

2. (canceled) 

3. (canceled) 

4-(canceled) v^w^ (iw ^ i ^^^ ; ^ 

5. (canceled) 

6. (canceled) 

7. (canceled) 

8. (canceled) 

9. (canceled) 

1 10.(currently amended) A composition comprising a polymcrizmgtigcnt polymerase including 

2 a molecular tag covaJently bonded to a site on the pul*iiiukiiig aynt pQlyrnerase and tnnorromer 

3 rrr^tl *v p«* for the r^vnwase. where at least one nucleotide type includes a 

4 molecular tag h™d«l to a nart of the nucleotide that is released upon monomer nucleotide 

5 incorporation, where at least one of the tags has a fluorescence property that undergoes a change 

6 before, during and/or after each of a sequence of mon o me r nucleotide incorporations due to an 

7 interaction between the pul>iu^iiig ag e nt r^lvmerase and the monomer nudeotMe and where the 

8 pulyiuuiziiiE a^n t polymerase lacks the ability to remove a previously incorporated monomer 

9 nucleotide . 

11. (canceled) 

12. (canceled) 

13. (canceled) 
14«(canceled) 
15.(canceled) 

1 16.(curreirtly amended) The composition of claim 10, wherein each of the monomers 

2 nuclepUdeJyp^ 

3 is covalently bonded either directly or through a linker to the pyrophosphate moiety of each Us 

4 dNTP. 

1 17.<currently amended) The composition of claim 10, wherein the at luu,L one Lag LumyiioW 

2 a - QuuiesiUiLUfeaiid the fluorescence property comprises a duration, an intensity and/or frequency 

3 of emitted fluorescent light. 

1 18.(currently amended) The composition ofclaim^lQ, wherein the nolvm^e tag comprises 
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2 fflimrescent ta p *nd wherein the fluorescence property is fluorescence resonance energy transfer 

3 (FRET)* where either the uiuiiomir nucleotide tag or the polymerase tag comprises a donor and the 

4 other tag comprises an acceptor and where FRET occurs when the two tags are in close proximity. 



1 1 9.(currently amended) The composition of claim «iffl8, wherein the polymerase comprises 

2 Taq DNA polymerase I having a Lag atLadied Lu an amino aud al a apiuG^ aniinu * ud puMliuu of 

3 Lhe Taq DNA puljinuasi I, wIiul Qh amino acid p billon and the sit e is or the sites are selected 

4 from thegroup consisting of 513-518, 643, 647, 649 and 653-661 ofSEQ. ID No. 11, wliuc llio tag 

5 u j iupiis i s a fluui c scenl iiiulccu r e . 

20. (canceled) 

21. (canceled) 

22. (canceled) 

23. (canceled) 

24. (canceled) 

25. (canceled) 

26. (canceled) 

27. (canceled) 

28. (canceled) 

29. (canceled) 

30. (canceled) 

31. (canceled) 

32. (canceled) 
3 3. (canceled) 

34. (canceled) 

35. (canceled) 

36. (canceled) 

37. (canceled) 
3 8, (canceled) 

39. (canceied) 

40. (canceled) 

41. (canceled) 

42. (canceled) 

43. (canceled) 

44. (canceled) 

45. (canceled) 

46. (canceled) 

47. (canceled) 

48. (canceled) 

49. (canceled) 

1 50(currently amended) A composition comprising a poly mu unife d & &n t polymerase including 
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2 a molecular tag covalently bonded to a site on the p u lyuiuuiua a^it r*dyroeia§e and a 

3 deoxynucleotide triphosphate (dNTP) types for the polymerase where at W one dNTP type 

4 inc l uding includes a molecular tag covalently bonded directly or through a linker to the 

6 of the tags has a fluorescence property that undergoes a change before, during and/or after each of 

7 asequeneeofimmcmwrd^ . 

8 polymerase and the dNTP. 

1 51.(currently amended) The composition of claim 50, wherein the pulymuizuig agent 

2 polymerase is a pulymnase. o r reverse transcriptase. 

1 52.(curreatly amended) The composition of claim 5*50, wherein the polymerase is selected 

2 from the group consisting of Tag DNA polymerase I, T7 DNA polymerase, Sequenase, and the 

3 Klenow fragment from E. coli DNA polymerase I. 

1 53.(previou S ly presented) The composition of claim 51 , wherein the reverse transcriptase 

2 comprises HIV-1 reverse transcriptase. 

1 54.(currently amended) The composition of claim 50, wherein dl luiU uuu ur llu. tags 

2 uiiuptiModfluui u A.uillafaaud the fluorescence property comprises a duration, an intensity and/or 

3 frequency of emitted fluorescent light. 

1 SS.Ccurrentlyamended) Tteccm^lionofdam 

2 n fl„™^t» p»nrt therein the fluorescence property is fluorescence resonance energy transfer 

3 (FRET), where either the monomer nucleotide tag or the polymerase tag comprises a donor and the 

4 other tag comprises an acceptor and where FRET occurs when the two tags are in close proximity. 

5 56.(previously presented) The composition of claim 52122, wherein the polymerase comprises 

6 Taq DNA polymerase I having a L ag aUochul Lu an amino aud at a spuilh. amino oud pu , i tnin nf 

7 the Tuy TOtA puljmuaM, 1, ^liu. Oil auiimi jud potion andjhejite is or the sites are selected 

8 from the group consisting of 5 1 3-51 8, 643, 647, 649 and 653-661 ofSEQ. ID No. 1 i-,vvU^d~Ug 

9 complies a fluui i sieul molecule . 
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57.(canceled) 
5 8. (canceled) 

59. (canceled) 

60. (canceled) 

61. (canceled) 

62. (canceled) 

63. (canceled) 

1 64.(currentJy amended) A composition comprising apcsiytrrcrizmg^gaTtpQljimsase including 

2 a molecular tag covalently tended to a site on the polymerizing Jgant polymerase and a 

3 deoxynucleotide triphosphate (dNTP) types for the polymerase, where at least one dNTP type 

4 rnctedrngincl]^^ 

5 group of the dNTP, where at least one of the tags has a fluorescence property that undergoes a 

6 change before, during and/or after each of a sequence of monomer dNTP. incorporations due to an 

7 interaction between the pulyaiuii,iug agait polymerase , and the dNTP. 

1 65.(curren«y amended) The composition of claim 64, wherein the pulyiiiuiAiuu, a^uiL 

2 polymerase or comprises a reverse transcriptase. 

1 66.(currentl y amended) The composition of claim 6564, wherein the polymerase is selected 

2 from the group consisting of Tag DNA polymerase I, T7 DNA polymerase, Sequenase, and the 

3 Klenow fragment from E. coli DNA polymerase I. 

1 67.(previously presented) The composition of claim 65, wherein the reverse transcriptase 

2 comprises HIV-1 reverse transcriptase. 

1 68.(currently amended) The composition of claim 64, wherein - ^ — ~ f ^ ^ 

2 Lompi isu, a fluu. Lai-Liil Uy aid the fluorescence property comprises a duration, an intensity and/or 

3 frequency of emitted fluorescent light. 

1 69.(currently amended) Thecompositionofclaim68M,wheremthe po1ymense tap comprises 

2 c~nt t»«™A wherein the fluorescence property is fluorescence resonance energy transfer 

3 (FRET), where either the monomer nucleotide tag or the polymerase tag comprises a donor and the 

4 other tag comprises an acceptor and where FRET occurs when the two tags are in close proximity. 
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5 70 .(curreatly amended) The composition of claim wherein the polymerase comprises 

6 Tag PNA polymerase I Laving a L ag jl L uJiul t o OT miu aud aL a omui u acid puiiliuu uf 

7 ^ ?^ PNA p u l^iuciasc I, flu, amiim aud ^ition andJ^sjte is or the sites aye selected 

8 fiom the group consisting of 513-518,643,647, 649 and 653-661 ofSEQIDNo. llr*b*«b**g 

9 ujmymcs a fluui ascent mulwul e. 



3 



7 1 .(currently amended) A composition comprising a yulyinumiifeagcut polymerase including 

a molecular tag covalently bonded to a site on the ^yuiuuiiifl, a fe cut pplymerase and i 

inr1ir H ffr ^.i^, ^ for the Bolvmmin. where at 1«nt ore nucleotide type includes a 
molecular tag covalently bonded directly or through a linker to the terminal phosphate of the 
monomer nucleotide, where at least one of the tags has a fluorescence property that undergoes a 
change before, during and/or after each of a sequence of monomer nucleotide incorporations due 
to an interaction between the pulyu.uLii % dfcuil polymerase and the rntmomer nucleotide . 



72.(currently amended) The composition of claim 71, wherein the poryrn^rtzmg-ag 



c ut is a 



1 

2 
3 
4 
5 
6 
7 

1 

2 polymerase or comprises a reverse transcriptase. 

1 73.(currently amended) The composition of claim 7*21, wherein the polymerase is selected 

2 from the group consisting of Tag DNA polymerase I, T7 DNA polymerase, Sequenase, and the 

3 Klenow fragment from E. coli DNA polymerase I. 

1 74.(previousry presented) The composition of claim 72, wherein the reverse transcriptase 

2 comprises HIV-1 reverse transcriptase. 

75. (canceled) 

1 76.(currentty amended) The composition of claim 71, wherein *rfc»*-o>- „t iL. L-*- 

2 ^mpmiwfluu^uiUaL , ^ the fluorescence property comprises a duration, an intensity and/or 

3 frequency of emitted fluorescent light. 

1 77.(c»rrenti y amended) The composition of claim?*!!, whecem th e polvm.rasetnp comprises 

2 -*~~ntH.»,md wherein the fluorescence property is fluorescence resonance energy transfer 



(FRET), where either the rntmomer nucleotide tag or the polymerase tag comprises a donor and the 
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4 other tag comprises an acceptor and W here FRET occurs when the two tags ate in close proximity. 

5 78.(curren«y amended) The composition of claim ^ill, wherein the polymerase comprises 

6 Tag DNA polymerase 1 having a L ug aimii u i U, ai l amiuu a , iJ ,.f 1 1" ' 1 * 1 1 ' ^ ° f 

7 Ulc ra^ DHAp u bmua^I, W Lul Hit amiuu audpu.iLiun and the site is or sites are selected from 

8 the group consisting of 513-518, 643, 647, 649 and 653-661 of SEQ. ID No. 1 Irwhrre-tfae^g 

1 79.(c«rrentl y amended) . A composition comprising a yulymu Liing j^art pojymgrasg including 

2 a molecular tag covalently bonded to a site on the puij ii uuUiug a^it Ecjyrnerase lacking 3' to 5' 

3 exonuclease activity and a muiiu u iu including rrleotidn types for <hr pol ymerase, where at least 

4 ^u^^ includes a molecular tag bon^ri to f, part of the nucleotide that is released upon 

5 montrrncr nucleotide incorporation, where at least one of the tags has a fluorescence property that 

6 undergoes a change before, during and/or after each of a sequence of monomer nucleotide 

7 incorporations due to an interaction between the polymuuhig a fe cnt polymerase tag and the 

8 monomer nucleotide tag and where the site comprises a naturally occurring cysteine site or a 

9 cysteine replacement site in the poiyrnerh^gent polymerase selected so that the site is less than 

1 0 or equal to about 5 OA from a tag on each incorporating rnorromer nucleotide, and is a site that is not 

1 1 involved in the function of the polymui^ a^n t polymerase and the p^ymei^mg-agcnt 

12 polymerase tag is covalently bonded to the naturally occurring cysteine site or the cysteme 

1 3 replacement site through its SH group. 

1 80.(currently amended) The composition of claim 79, wherein the site is less than or equal to 

2 about 1 5A from a tag on each incorporating monomer nucleotide . 

1 81.(currently amended) The composition of claim 79, wherein the site is less than or equal to 

2 about 10A from a tag on each incorporating monomer nucleotide . 

1 82.(currently amended) The composition of claim 79, wherein the pulymcmiiig ay-ul " * 

2 polymerase or com prises a reverse transcriptase. 

I 83.( P reviou S ly presented) The composition of claim 79, wherein the pol^erase is selected from 
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2 the group consisting of Taq DNA polymerase I, T7 DNA polymerase, Sequenase, and the Klenow 

3 fragment from E. coli DNA polymerase I. 

1 84.(previou S ly presented) The composition of claim 82, wherein the reverse transcriptase 

2 comprises HTV- 1 reverse transcriptase. 

1 85.(curre»tly amended) The composition of claim 79, wherein each of the rntmoirrers 

2 nucleotides comprises a deoxynucleotide triphosphate (dNTP) and the monomer nucleotide tag is 

3 covalently bonded directly or through a linker to the pyrophosphate moiety of each its dNTP. 

1 86.(curre»tly amended) The composition of claim 8522, wheremtheugumiprioc fluuiu^uil 

2 ug and the fluorescence property comprises a duration, an intensity and/or frequency of emitted 

3 fluorescent light. 



1 



87 .(currents amended) TtecompasitioDofdato^ 

2 .A— H 3ga nd wherein the fluorescence property is fluorescence resonance energy transfer 

3 (FRET), where either the monomer nucleotide tag or the polymerase tag comprises a donor and the 

4 other tag comprises an acceptor and where FRET occurs when the two tags are in close proximity. 

5 88.(currently amended) The compositionof claim 83, wherein the polymerase comprises Taq 

6 DNA polymerase I havhrg^ta g - alld d i u l lu ai. amiiiu aoid aL a .guiOu amin o aud pu,iLiun uf the 

7 ray DNA pul>mu^ I, uliuu On . diuim add puJUoa andjhesite is selected from the group 

8 consisting of 513-518, 643, 647, 649 and 653-661 of SEQ. ID No. 11, *liuc flu. la 0 umipii^ « 

9 flumiscuit molecule . 



1 

2 

3 

4 

5 

6 

7 



89.(currently amended) A composition comprising a pul^uuiJnfea^ui tpolym^se including 
a molecular tag covalently bonded to a site on the p u lyuH^iug a g uil p ol ymerase and a monomer 
ruideotideincluding a molecular tag covalently bonded to the immuum aud n part of thn nucleotide 
that is released upon morromcr nucleotide incorporation, where at least one of the tags has a 
fluorescence property that undergoes a change before, during and/or after each of a sequence of 
monomer nucleotide incorporations due to an interaction between the ^U"— -^iit 
polymerase tag and the monomer nucleoli^ tag and where the site comprises a naturally occurring 
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8 cysteine site or a cysteine replacement site in the pulymumiijj, agen t ESbESS^S selected so that 

9 the site is less than or equal to about 50 A from a tag on each incorporating monomer nucleotide and 

1 0 the polymukii i ^it polymerase tag is covalently bonded to the naturally occurring cysteine site 

11 or the cysteine replacement site through its SH group. 

1 90.(currently amended) The composition of claim 89, wherein the site is less than or equal to 

2 about 1 5 A from a tag on each incorporating monomer nucleotide . 

1 9 1 .(currently amended) The composition of claim 89, wherein the site is less than or equal to 

2 about 1 OA from a tag on each incorporating monomer nucleotide . 

1 92.(currently amended) The composition of claim 89, wherein the polymuizing uguil L a 

2 polymerase or CMnonsesa reverse transcriptase. 

1 93 (canceled) 

1 94.(currently amended) The composition of claim 9589, wherein the polymerase is selected 

2 from the group consisting of Taq DNA polymerase I, T7 DNA polymerase, Sequenase, and the 

3 Klenow fragment from E. coli DNA polymerase I. 

1 95.(previo«sly presented) The composition of claim 92, wherein the reverse transcriptase 

2 comprises HTV-l reverse transcriptase. 

1 96.(currently amended) The composition of claim 89, wherein each of the monomers 

2 nucleotides comprises a deoxynucleotide triphosphate (dNTP) and the monomer nucleotide tag is 

3 covalently bonded directly or through a linker to the terminal phosphate group of each its dNTP. 

1 97.(currently amended) The composition of claim 9689, wherein Qn. uuiiuiL , fluorescent 

2 tsgsnmd the fluorescence property comprises a duration, an intensity and/or frequency of emitted 

3 fluorescent light 

1 98(currently amended) The composition of claim 97, wherein the polymers \* ? comprises 

2 ntt apa nd wherein the fluorescence property is fluorescence resonance energy transfer 
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3 (FRET), where ci l Lai Oic monomer nucleotide tag or the polymerase tag comprises a donor and the 

4 other tag comprises an acceptor and where FRET occurs when the two tags are in close proximity. 

5 99(prev»ously presented) The composition of claim 94, wherein the polymerase c omprises Tag 

6 DNA polymerase I having a l ag aUudiul Lu an amino aud at a ,p i. ufic aminu aud pu „ iliuu uf th e 

7 y U g QUA puljuiud^ I, wliuu Oi l auihiu aud potion and the site is selected from the group 

8 consisting of 513-518, 643, 647, 649 and 653-661 of SEQ. ID No. 11. wliu, Uh. Lit unupu-w a 

9 fluuicsc^iil luukxulc . 

1 100.(previously presented) The composition of claim 50, wherein the polymerizing agent lacks 

2 the ability to remove a previously incorporated monomer nucleotide . 

101. (canceled) 

1 102.(previou S ly presented) The composition of claim 64, wherein the polymerase is free of or 

2 lacks the ability to remove a previously incorporated monomer nucleotide . 

1 103.(previously presented) The composition of claim 71, wherein the polymerase is_freeofor 

2 lacks the ability to remove a previously incorporated monomer, nucleotide. 

1 1 04.(previoii S ly presented) The composition of claim 89, wherein the polymerase is free of or 

2 lacks the ability to remove a previously incorporated monomer nucleotide . 

1 1 05.(previously presented) The composition of claim 79, wherein the site is less than or equal to 

2 about 25A from a tag on each incorporating monomer nucleotide . 

1 1 06.(previously presented) The composition of claim 89, wherein the site is less than or equal to 

2 about 25A from a tag on each incorporating morromer nucleotide . 

107. (canceled) 

1 108.(new) The composition of claim 10, wherein the polymerase comprises a genetically 

2 engineered polymerase comprising a native polymerase including one cysteine residue replacement 

3 or a plurality of cysteine residue replacements at one site or a plurality of sites of the native 
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4 polymerase, where the site or sites are not in contact with other proteins, where the site or sites do 

5 not alter the conformation or folding of the polymerase, where the site or sites are not involved in 

6 the functioning of the polymerase, and where the polymerase tag is bonded to the polymerase 

7 through a cysteine residue replacement or through a plurality of cysteine residue replacements. 

L 109 .(new) The composition of claim 50, wherein the polymerase comprises a genetically 

2 engineered polymerase comprising a native polymerase including one cysteine residue replacement 

3 or a plurality of cysteine residue replacements at one site or a plurality of sites of the native 

4 polymerase, where the site or sites are not in contact with other proteins, where the site or sites do 

5 not alter the conformation or folding of the polymerase, where the site or sites are not involved in 

6 the functioning of the polymerase, and where the polymerase tag is bonded to the polymerase 

7 through a cysteine residue replacement or through a plurality of cysteine residue replacements. 

1 1 l O.(new) The composition of claim 64, wherein the polymerase comprises a genetically 

2 engineered polymerase comprising a native polymerase including one cysteine residue replacement 

3 or a plurality of cysteine residue replacements at one site or a plurality of sites of the native 

4 polymerase, where the site or sites are not in contact with other proteins, where the site or sites do 

5 not alter the conformation or folding of the polymerase, where the site or sites are not involved in 

6 the functioning of the polymerase, and where the polymerase tag is bonded to the polymerase 

7 through a cysteine residue replacement or through a plurality of cysteine residue replacements. 

1 1 1 l.(new) The composition of claim 71, wherein the polymerase comprises a genetically 

2 engineered polymerase comprise 

3 or a plurality of cysteine residue replacements at one site or a plurality of sites of the native 

4 polymerase, where the site or sites are not in contact with other proteins, where the site or sites do 

5 not alter the conformation or folding of the polymerase, where the site or sites are not involved in 

6 the functioning of the polymerase, and where the polymerase tag is bonded to the polymerase 

7 through a cysteine residue replacement or through a plurality of cysteine residue replacements. 
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